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F ig . 0 - 2 5 — C o l u m n a r section of the C inc innat ian Series (after Temple ton and W i l l m a n , 1963), 

I ] Group strata south of Galesburg in K n o x Coun ty , l l is 
a U i absent in sub.surface in northeastern I l l i no i s , but 
cviulvalent beds may be included in Ihe Wise Lake For-

m j i l o n . The lower 20 feel of Ihe Dubuque Format ion 
I-I;KICS uniformly from Ihe pure, thick-bedded dolomite of 
IIK- undcr iy ing Wise Lake Format ion lo shaly do lomi te . A 
« i :vh I v d of do lomi te set of f by relat ively strong shale 
l'..>nin;:\ occurs 8 feel above the base of the fo rmat ion and 
n J wiilels' iraceable marker bed. In the upper pari of the 
'• r.n.M.m. beds of dolonr i le 1-6 inches thick thai are 
V ; . . r . l i nc -gra incd . and argil laceous are interlayered w i th 

' • i N A ( l . i lomi l ic shale 1-8 inches th ick. A th in bed of 
'• : t - o . i . II sh.ile occurs 20 feet below Ihe lop. Calc i le-
'•• '-.I Mil's aic common in the upper 1 feet. Pnucicrura 

CJ. 'J I , .Sow'erh>'e;/a. P.<;ciidolingula joucn.s/x. and 
•-•••< •IvSris are common in Ihe shaly beds in the upper 

i r c i .Sonic birds contain numerous, m inu te , b rown-

••'• >|-".-clikc forms that are probably algae. The Du-
-I'.'c IS o v u r l a i n u n c o n f o t m a b l y by Ihe M a q u o k e t a 

' ' • "P A l though Ihe contact is sharp, there is s l ight , if 
"••;. i iuni-ai idn of ihe Dubuque in the outcrop area in l i l i -

I V Dubuque is equivalent lo Ihe Oxop lcc ia Zone 
l> ' r j ^ i r t s . It is correlated w i th the H i l l i e r Member 

' . ( I J / L : 

•' ' i ; K 

" "^^ ' "P of the Cobourg Format ion in New Y o r k , Ihe 

Cynthiana L imeslone in K e n t u c k y , and the Catheys For
mat ion in Tennessee. 

CINCINNATIAN SERIES 

The Cincinnatian Series (Meek and Wor-
then, 1865, p. 155), named for Cincinnat i , 
Ohio, is the uppermost series of the Ordovi-
cian System ( f ig . 0 -4 ) . It is separated by un
conformities from the Champiainian Series 
below and the Siit irian Alexandrian Series 
above. In I l l inois Ihe Cincinnatian Series in
cludes the Cape i^imeslone, the Maquoketa 
Group, and the Girardeau Limestone ( f ig. O-
25). Where nol affected by sub-Silurian ero
sion ( f ig . 0 -26 ) , the series is 180-350 feet 
thick. 

The Cincinnatian strata in I l l inois were long 
believed to be equivalent lo only the upper
most (Richmond) strata in the type region at 
Cincinnati ( f ig . 0-27) but now are correlated 
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in Illinois. The Neda Formation and Ihe Gi
rardeau Limeslone ai the lop may be younger 
than the youngest strata in the type Cincinna
tian. 

The unconformity at Ihe base of Cincinna
tian slrata is marked by the sharp truncation 
of Ihe upper half of Ihe Trenlonian Galena 
Group limeslone and dolomite by Ihe Cincin
natian slrata in an easl-wesi bell across central 
Illinois. The Dubuque and Wise Lake Forma-
lion.s and (he upper pari of the Diinlcith For
mation were eroded in this bell and are noi 
known south of there, although Ihey may be 
present in subsurface in the soulheaslern part 
of the slate where the Galena Group thickens. 
The Lower Depauperate Zone at the base of 
the Maquoketa Group is continuous across the 
truncated formations. Impact of a large mete
orite near Glasford in western Illinois proba
bly accounts for (he iniensive deformation of 
Ihe Champiainian and older slrata before de
position of Ihe Maquoketa Group in Ihal area 
(Buschbach and Ryan, 1963). 

E d e n i a n Stage 

The Edenian Stage of Ihe Cincinnatian Se
ries (Newber ry , 1873, table opp. p. 89; 
Twenhofel el a l . , 1954, char t) , (he basai 
stage, is based on (he Eden Group, named for 
Eden Park in Cincinna(i. Ohio. In Illinois it 
includes Ihe Cape Limestone and (he lower 
part of (he Scales Shale (essendally the part 
underlying the Upper Depauperate Zone), 
which consists of the Thebes Sandstone Mem
ber and probably the Orchard Creek Shale 
Member in ex(reme soiJthern Illinois and (he 
middle and lower parts of (he Elgin Shale 
Member e l s ewhe re . The presence of dark 
brown to nearly black shale is characteristic 
of (he Elgin Shale Member and lower Edenian 
s(raia in (he type region of (he Cincinnatian. 

Maysvi lJ ian Stage 

The Maysvillian Slage of (he Cincinnatian 
Series (Foersie, 1905, p. 150; Twenhofel e( 
al., 1954, charl), which overlies the Edenian 
Slage, is named for Ma3'sville. Kentucky. In 
Illinois il consists of s(rata in (he upper pari 
of (he Scales Formadon, including the Upper 
Depauperate Zone and the overlying argilla
ceous limeslone beds (ha( con(ain Isolelus in 
abundance. The Girardeau Limeslone in (he 
e.x(rcmc sou(hweplern par( of Illinois is ap
prox iir.alely a( (his position, bu( i(s relation (o 
(he Upper Dcpauperale Zone is no( known. Its 
f.iuna has long been considered (o be more 
closelv lelaled lo Silurian Ihan lo Ordovician 

faunas (Savage, 1917), and it therefore proba
bly is laic Richmondian in age. 

Riclimoyidfan S tage 

The Richmondian Slage of Ihe Cincinnatian 
Series (Winchcll and Ulrich, 1897, p. ciii; 
Twenhofel el al. , 1954, chart), the uppermost 
slage, is named for Richmond, Indiana. In Il
linois it includes Ihe uppcrmosi pari of (he 
Scales Shale, (he Fori A(kinson Limes(one, 
(he Brainard Shale, (he Neda Formation, and 
Ihe Girardeau Limeslone. The red shales of 
the Neda suggest correlation with red shales 
and sandstones in the Qucenslon and .Tuniata 
Formations at the lop of Ihe Cincinnatian Se
ries in (he Appalachian region. 

Cape Limestone 

The Cape Limestone (Templeton and Willman, in 
GulsiadI, I9.'i8b, p. 524). the oldest Cincinnatian forma
tion, is named for Cape Girardeau, Missouri, and the 
type section is an exposure on Main Street just north of 
Broadway in Cape Girardeau, where the formation is 8.5 
feet thick. Ihe maximum thickness observed (Templeton 
and Willman, 1963, p. 134). The Cape Limeslone has a 
palchy distribution in Ihe outcrop area in Missouri from 
St. Louis to Cape Girardeau, ll occurs in the southwest
ern pari of Illinois, where Cincinnaiian slrala deeply trun
cate Ihe Trenlonian Series, but il is exposed only at 
Valmeyer. Monroe County (SW 3, 3S-1IW), where it is 
1.5 feel thick. A few small oulcrops formerly occurred 
near Thebes in Alexander County but are now covered. 
The Cape I^imeslone occurs mainly in shallow channels 
eroded in the top of Ihe Dunleith Formation. In Ihe north
ern pari of the area, il is overlain by the Elgin Shale Mem-
t)er of the Scales Shale, as shown hy the presence of the 
Lower Depauperate Zone above it al Valmeyer. In the 
southern part of the outcrop area, it is overlain by the 
Thebes Sandstone Member of the Scales. The Cape 
Limeslone is a light gray to reddish gray, coarse-grained, 
fossiliferous calcarenile. ll occurs in medium to thick 
beds with weak shaly partings. It has a large fauna char
acterized by brachiopods, particularly Lepidocyclus ca-
pax. and crinoids. The Cape Limeslone was for many 
years called the Fernvaie Limestone. It is correlated w'ith 
Ihe Fernvaie Limeslone in .Arkansas and Oklahoma bul 
nol wilh Ihe lype Fernvaie in Tennes.see, which, hieing 
Richmondian in a2e, is much vounger. 

M a q u o k e t a Sha le G r o u p 

The Maquoketa Shale Group (White, 1870, 
p. 180-182) is named for exposures on the 
Little Maquoketa River in Dubuque Coun(y, 
Iowa. 1( underlies most of Illinois (fig. 0-26), 
unconformably overl3'ing (he G.ilcna Group 
and iruncadng (he upper half of (he Galena in 
(he southern par( of Ihe stale, e.xccpl for the 
soulhweslcrn area where il rcsis conformably 
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on the Cape Limestone., ll is unconformably 
overlain by Silurian stra(a, which locally trun
cate Ihe upper half of Ihe Maquoketa, except 
in the southwestern area where it is overlain 
conformably by the Girardeau Limeslone. In 
western Illinois the sub-Kaskaskia unconform
ity at the base of the Middle Devonian rocks 
cuts through the Silurian slrata and into the 
Maquoketa, and farther west near the Missis
sippi River it completely truncates the Ma
quoketa (fig. 0 - 2 6 ) . The sub-Absaroka 
unconformity at the base of the Pennsylvanian 
rocks locally cuts through the Maquoketa 
along the La Salle Anticline (fig. P-4). Except 
where thinned by the unconformities, the Ma
quoketa is 180 to nearly 350 feet thick. 

Throughout most of Illinois the Maquoketa 
Shale Group (fig. 0-25) consists of a lower 
unit, dominantly shale ((he Scales Shale), ov
erlain by a middle limeslone (the Fort Atkin
son L imes tone) , and an upper shale (the 
Brainard Shale) (DuBois, 1945; GutsOdt, 
1958b; Temple ton and Wi l lman, 1963; 
Buschbach, 1964). In northern Illinois, the 
Neda Formation (red shale and hematitic ool
ite) is locally present at the top of the group. 
In extreme southwestern Illinois, the Maquo
keta Group includes only (he Scales Shale. 
Some of (he complex facies varia(ions within 
the Maquoketa Group in Illinois have been 
shown by DuBois (1945, fig. 3), but his mid
dle zone is not equivalent in all areas to the 
Fort Atkinson Limestone, which is now re
stricted to the section in which limestone or 
dolomite is dominant. 

The Maquoketa Shale contains two zones 
wilh distinctive pyrilic and phosphatic beds, 
called depauperate zones because they contain 
only small fossils, largely a coquina of 
niollusks. The Lower Depauperate Zone, at 
Ihe base of the Scales Shale, is widely present 
throughout the state, but the Upper Depauper
ate Zone, near the top of the Scales, has been 
fi>und only locally in central and northeastern 
Illinois. The limestone beds and the calcar
eous shale beds in the Maquoketa Group gen
erally contain a large and varied fauna (fig. 
0-5). Large brachiopods are common, and 
branching bryozoans are especially abundant. 
In a zone near the (op in northwestern Illi
nois, specimens of Phragmopora that reach 
4 inches in diameter are locally abundant. 
Some beds of calcarenite consist largely of 
hryozoan and crinoidal debris. 

Various group and formation names have 
hcen used in differentiating the type Cincinna-
ii;in (Weiss and Norman, I960). In southeast
ern Indiana, part of (he type region, the 
Cincinnatian strata are assigned to the Ma-
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quokeia Group (Gray, 1972). The Maquoketa 
(jroup is equivalent to Col l ingwood and 
Queenslon slrata in Ontario and New York, to 
the Sylvan Shale to (he sou(hwest, and to the 
Reedsville Shale and (he Sequatchie Forma
tion to the south and southeast of Illinois. 

Scales Shale 

The Scales Shale (Templeton and Willman, 1963, p. 
135, in which it was called Ihe Scales Formation), the 
"lower shale" formation in the Maquoketa Group in 
most of Illinois, is named for Scales Mound, Jo Daviess 
County, and the type section is a railroad cut on Ihe west 
side of Ihe town (SW NE SW 26, 29N-2E). Only the 
lower 30 feet, overlying the Dubuque Formation, is ex
posed in the lype .seclion, bul the upper 18 feel is ex
posed 5 miles east in another railroad cut (SW SW SW 
15, 29N-3E). The Scales Shale is extensive bul is ex
posed only in northwestern Illinois and in small areas 
near Wesl Point Landing in Calhoun County, Valmeyer 
in Monroe County, and Thebes in Alexander County. The 
formation is generally 75-l(X) feet thick, but it ranges 
from 50-150 feet thick. The lower part is generally dark 
gray to dark brown shale, which is differentiated as the 
Elgin Shale Member. At the lop of Ihe Scales is a gray 
shale—the Clermont Shale Member—lhal contains beds 
of argillaceous limestone. In the southwestern part of Illi
nois, brown sandstone and siltstone at Ihe base of Ihe 
Scales is differentiated as the Thebes Sandstone Member, 
and the shale overlying il is Ihe Orchard Creek Shale 
Member. TTie Scales Shale has been called "Ihe lower 
brown shale member" (Willman and Payne, 1942), " the 
lower shale zone" (DuBois, 1945), or the Scales Forma
tion (Templeton and Willman, 1963). 

Eigin Shale Member—The Elgin Shale Member of the 
Scales Shale (Calvin, 1906, p. 60, 98) is named (or Elgin, 
Fayette County. Iowa. It forms the ir^ajor part of the forma
tion and is parity exposed in many localities in norlhwestern 
Illinois and locally in the other outcrop areas of Ihe Maquoke
ta Group. Although dominantly shale, and in some areas al
most entirely shale, the member contains beds of dolomite; 
limestone, siltslone, and sandstone. The lower two-thirds of 
the shale is commonly dark gray or dark brown, and locally 
in eastern Illinois it is nearly black. The shale generally be
comes lighter in color lo the northwest, and in the Scales 
type section only a few beds are dark. The Lower Depauper
ate Zone consists of one or several thin depauperate beds al 
the base or in Ihe lower few feel of Ihe Elgin Shale. At Val
meyer. Monroe County, depauperate bieds occur at Ihe base 
of the shale and as much as 9 feet above the base. A similar 
depauperate bed. Ihe Upper Depauperate Zone, occurs in the 
upper pari of Ihe Elgin Shale Member. Il was formerly ex
posed in the Goose Lake clay pit in Grundy County tut is 
now covered. At Goose Lake it is 60 feet above Ihe base of 
the Scales Shale, is 20 feet fielow the top, and is overlain by 
shale and argillaceous limeslone containing Jsolelus, which 
forms Ihe lop of Ihe member. The Upper Depauperate Zone 
has tieen encountered in borings only in central and northeast
ern Illinois. 

Clermont Shale Member—The Clermont Shale Member 
of the Scales Shale (Calvin, 1906, p. 60, 98), the upper 
member, is named for Clermont, Fayette County, Iowa, ll is 
dominantly gray shale overlying the zone of inlerbcdded shale 
and limeslone in the upper pari of the Elgin Shale Member. 
Where that zone cannot be distinguished, which is-commonly 
Ihe case in subsurface, il is not differentiated. Il is generally 
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